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Introduction

The Super-Slab®* System was developed by The Fort Miller Co., Inc. in 1999 as a
method of installing high performance precast slabs directly on grade to provide the
pavement industry a rapid repair technique for use on heavily traveled highways. Since
the first project in 2001, over 2,000,000 SF of precast slabs have been successfully
installed during off-peak hours with minimal impact on the traveling public. This total
equates to over 33 lane-miles of highway, 85% of which is servicing over 100,000
vehicles per day.

The slab-on-grade System described in this Manual is comprised of precisely-fabricated
three-dimensional precast slabs, methods of precision grading and a unique method of
structurally interlocking slabs together to create a long-lasting, permanent pavement
structure. The System mobilizes ordinary construction materials, equipment and labor to
accomplish “out-0f-the-ordinary” overnight replacement of concrete pavement.

This Manual provides step-by-step descriptions of pavement sawing, installation of
dowel bars, fine grading, surveying, slab installation and grouting techniques that are
specific and vital to the Super-Slab® System. While most of these are variations of
operations common in the construction industry, the super-grading process is unique in
that it is more exacting than current fine grading practices. The reader is advised that
successful installation of Super-Slab® is contingent upon strict adherence to the
techniques described herein and that the use of alternate unproven methods is not
recommended.

The Super-Slab System is “new” to the construction industry. The technology described
in this Manual is still under development and refinements are expected to be made as the
system evolves. This Manual, therefore, should be considered a living document that will
be upgraded and revised periodically as owners, designers and contractors expand their
use of the Super-Slab® System.

Super-Slab® is a patented product protected under at least one of US Patent
numbers 6,607,329 B2; 6,663,315, 6,709,192, 6,899,489, 6,962,462, 7,004,674 and
7,467,776B2, Canadian Patent numbers 2,413,610, 2,525,264 and other U.S. and
foreign patents pending. Super-Slab® is a registered US Trademark owned by The
Fort Miller Co. Inc.

© The Fort Miller Company, Inc., 2005, All Rights Reserved



Chapter 1
The Basics of the Super-Slab® System

1. General

Successful installation of Super-Slab® is dependent upon a thorough understanding of
the product and the process used to install it. The Super-Slab® System consists of
precisely fabricated precast slabs, methods of installation and materials for interlocking
them together to create an integrated pavement structure. The System is comprised of the
following:

1.  Constant thickness precast slabs that are fabricated to length, width and thickness as
required to a tolerance of + 3 mm (+/- 1/8”).

2. Techniques for precision grading to a similar tolerance.

3. Interlocking dowels, tie bars and matching slots cast into the bottom of adjacent
slabs.

4.  Installation of non-shrink structural grout into the slots

5  Positively filling voids under the slabs (should they exist) by pumping bedding
grout into them by means of a bedding grout distribution system cast into the
bottom of each slab

2. Precast Slabs

Slabs are fabricated with high performance concrete manufactured under controlled
conditions in precast facilities approved by The Fort Miller Co., Inc. The facility’s
quality control plan, quality control personnel, manufacturing and storage capabilities are
evaluated prior to approval. Fort Miller provides training in form set-up, casting,
finishing, foam gasket installation, storage, and shipment to the job site.

Slabs are manufactured in accordance with pre- S
approved shop drawings and mark numbered for —-" ‘ i
identification purposes. The fabrication tolerances are ‘ '
very tight to ensure slabs fit together in the field and
that they conform to the precision grade prepared for
them.  Dowels, tie bars, matching inverted dovetail #&
slots and lifting inserts are cast in the slab as seen in
Figure 1 enabling individually-placed slabs to be
interlocked together and function as an integrated
pavement structure.

Figure 1




Slab interlock is achieved by placing each slab
Figure 2 over the dowels protruding from the previously-
set slab as seen in Figure 2. The interlock is
completed by pumping non-shrink structural grout
. N through port holes, also visible in Figure 2.
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The arrangement of dovetail slots cast on the bottom of the slab provides the following
benefits:

a. The structural grout on the bottom of the slab is protected from damaging de-icing
chemicals

b. The surface of the pavement is more uniform and attractive in appearance because
the dowel grout is out of sight

C. The dovetail shape of the slots enhances the structural capacity of the connection

by providing mechanical resistance to dowel bar pop-out, a common problem that
has been encountered with conventional dowel bar retrofit.

2. Slab Sizes

While all slabs are cast to a uniform thickness specific to every job, lengths, widths and
plan-view shapes may vary to meet geometric requirements. Rectangular shapes are
appropriate for straight roadways while trapezoidal-shaped slabs may be required for
ramps or intersections.

Slabs are typically cast in 12’ (nominal) widths as required for design lane widths. Slabs
are also cast in other widths (both smaller and larger) as may be required, for example in
a toll plaza to match smaller toll booth lane widths.

It is desirable to keep slab widths constant, if possible, to keep fabrication costs to a
minimum. This is usually possible on projects where all of the slabs are being replaced.
Where slabs are installed intermittently (patching) in interior lanes it is necessary to
measure the distance between existing longitudinal joints and to fabricate the slabs
accordingly. In such cases the slab must be “custom cast” to a unique width for each
location.



Slabs are cast in lengths varying from 6’ to 18’, depending upon the nature of the project.
On intermittent repair projects slabs are typically cast in standard 6 to 14’ lengths, in
increments of 2°. Each repair area is replaced by selecting a size (or a multiple of sizes)
from this “menu” of standard lengths. On continuous repair projects the slab length is
typically optimized so that a load of slabs approaches 48,000 pounds, to keep freight
costs to a minimum.

3. Slab Geometry

Before any slabs are fabricated it is necessary to determine exact slab geometry. A
detailed slab layout drawing is developed to show the plan view location of every slab
(Figure 3). This drawing aids in calculating “x”, “y”, “z” values of every corner of every
slab. These values are used in slab fabrication and in the fine grading operation as will be
discussed in Chapter 4. The plan view shape and size of each slab is defined by specific
“x” and “y” coordinate values. Similarly, vertical geometry is defined by the “z”
coordinate values of the corners of each slab.

goyps, wons: T3 T

SR, ‘.:‘u__‘}- Ty rw Figure 3

When the “z” values of all four corners reside in the same plane it is defined as a single
plane slab. Single plane slabs are used for “continuous replacement” on portions of the
highway where the cross slope remains constant. They are also commonly used for small
areas such as “patches” and joint replacements for “intermittent” repair projects.

When it can be established ahead of time that all slabs are single plane the calculation of
three dimensional coordinates is not required. A slab layout drawing or a table of slab
locations is recommended for fabrication and layout purposes.

When the “z” value of one corner of a slab is out of the plane established by the other
three corners it is called a warped plane slab as shown in Figure 3-A. The cross slope
of a warped slab varies linearly from one end of the slab to the other. Warped slabs are
required in areas of a highway where super-elevation changes (as horizontal alignment
changes), on curved ramps or at intersections where the cross slope and profile of one
highway blends into the cross slope and profile of the intersecting highway.



Figure 3-A —

4. Precision Grading

A key element of the Super-Slab® System is the precisely graded subgrade surface that
minimizes, if not eliminates, vertical adjustment of slabs after they have been placed.
The subgrade is graded to the same “x”, “y”, “z” values to which the slabs are cast,
ensuring they “match” vertically, as well as horizontally, within the allowable tolerances.
While this is a simple concept it demands a surface accuracy that is more exacting than

that commonly required for cast-in-place pavements.
5. The Bedding Grout Distribution System

The intent of providing a precise subgrade surface is to provide full and complete support
to the new slabs such that they are grade-supported. Since it is difficult to fabricate
perfect slabs and a perfectly matching subgrade surface, a unique bedding grout
distribution system (visible in Figure 4) is built into each slab to aid in the installation of
void filling grout to ensure complete and full bedding of every slab. It is comprised of a
series of half-round channels cast in the bottom of the slab (that extend from one end of
the slab to the other) bounded and separated by foam gaskets (black in the photo)
attached to the bottom of the slab.

Figure 4

After all of the slabs have been placed and the slots are filled with structural grout, non-
structural bedding grout is pumped through a port at one end of each channel until it
exudes from a port at the other end of the same channel. Because of the high fluidity of
the grout, it will percolate beneath the slab, positively filling any voids in the chamber
bounded by the pre-attached foam gaskets.



Chapter 2
Removal of Existing Pavement
1. General

Before the removal operation begins the existing concrete pavement is cut to the proper
limits and into sizes appropriate for handling. Advance saw cutting should be scheduled
so the length of time sawed pavement is open to traffic without load transfer dowels is
minimized. Sawed pavement sections tend to “move” under dynamic loading, increasing
the possibility of rapid development of faulting at the saw cuts.

Longitudinal joints of multiple lane pavements are sawed to cut existing tie bars and/or
keyways. A longitudinal cut should also be made in the adjacent asphalt shoulder, a few
inches away from the edge of the pavement, to prevent breakage of shoulder pavement
when the existing pavement is removed.

2. Saw Cutting the First and the Last Transverse Joints (Continuous
Installations)

The first transverse cut is made at the beginning limit of the precast slab installation. The
transverse cut made at the end limit must be laid out and made with care to ensure the
new slab, or series of slabs, fits in the resulting space with enough room left over for
specified transverse joint widths. The distance between the beginning and ending
transverse joints is

D (Hole Opening) = (N) TL + (N+1) JW/2

Where “D” is the hole opening or the total distance from the beginning saw cut to the end
saw cut, “N” is the number of slabs, “TL” is the theoretical (design) length of the slab,
and “JW” is the design finished joint width. The actual length of any slab is the
theoretical length of the slab plus or minus the allowable fabrication tolerance.

When only a portion of the slabs in a continuous stretch of new slabs can be installed in
any given night the hole should be cut large enough to accommodate the dowels
protruding from the last slab that is placed. Provision should be made to protect the
dowels before the slabs are opened to traffic. The best way to do this is to install a short
re-usable 3’ terminus slab (specially fabricated for this purpose) that has been fabricated



with slots along one end only. The hole cut in the existing pavement must be large
enough to accommodate the terminus slab.

3. Saw Cutting for Intermittent Repair

Saw cuts made for “drop-in” slabs must be made accurately to ensure the “hole” fits the
prefabricated slab. This is accomplished by using a steel template that is fabricated to
the exact required dimensions for each slab and its corresponding transverse joints.
Such a template, shown in Figure 5, is laid over the distressed area and adjusted square
to the longitudinal joint. The light demolition saw shown in the photo is used to score the
pavement along the template to preserve the mark for subsequent full depth cutting.

r
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To stay within the maximum allowable joint width =
(1/2” in most states) transverse cuts must be made R i :
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As with continuous replacement, longitudinal cuts should be made in the shoulder
adjacent to the areas to be removed.

4. Managing Expansion of Existing Pavement During Construction

It should be pointed out that as temperatures rise during the day the pavement expands
creating compressive stresses in the pavement that make saw cutting and pavement
removal difficult. One way these stresses may be relieved is to cut four or six inch wide
transverse slots (such as that made with a Vermeer type saw) in the existing pavement
prior to removal of any existing concrete. Backfilling the slots with asphalt allows the
pavement to absorb the stresses making cutting and removal easier. The slots should be
installed at 500’ to 1000’ intervals depending upon the anticipated temperature rise and
the condition of the existing pavement.

5. Pavement Removal

The existing pavement is removed by either the “lift out method” or by using
conventional excavator techniques.

The “lift out removal method” is accomplished by lifting out pieces with a light crane or
an excavator. Lift cables are attached to wedge-type picking eyes (Figure 6) that are
driven into pre-drilled holes in each piece or to other types of lift anchors. The main
advantage of this method is that it minimizes disturbance and consequential repair of the
existing subgrade surface.



Figure 6 Figure 7

While the excavator removal method (Figure 7) may appear to be faster than the lift out
method, it inherently results in a disturbed subgrade surface that must be re-graded and
re-compacted. Repair of a disturbed subgrade surface takes extra time and bedding
material and should be avoided if at all possible to make the most of short overnight work
windows. In cases where the existing pavement is asphalt or broken up concrete, there is
no choice but to use this method.

Care should be taken to prevent spalling or chipping of the existing pavement that is to
remain in place. In the lift out method spalls are frequently made when the slab being
removed is wedged in place. Spalling also occurs in the excavator method if the slab
being removed is “crowded” against the existing concrete that is to remain. Spalling of
the existing pavement to remain only makes more work that can be avoided if care is
exercised during removal.

For continuous runs of pavement, most contractors use a “slab-crab” type bucket for
removal of existing pavement, which can be very fast and allows removal of large pieces
of pavement easily and rapidly.



Chapter 3
Drilling and Anchoring Dowels
1. General:

When new Super-Slabs are placed next to each other dowels and tie bars are cast in each
slab to match inverted slots cast in the adjacent slab. When new slabs are placed next to
existing pavement, slots are cast in the new slab to allow it to be placed over new dowels
or tie bars that are field-anchored into the existing slab. It is important that the dowels
and tie bars be anchored in the correct location in order for the new slabs to fit.

For a continuous replacement, dowels are installed only at the beginning and the end of
the run, since intermediate slabs are shipped with dowels already cast in. If the new
Super-Slabs are installed next to existing concrete that is to remain, most states require tie
bars to be installed along the longitudinal joints.

For intermittent repairs, especially for single slab installations, transverse dowels are
installed for almost every slab. Dowel installation becomes a major and vital part of the
overnight operation and it is important to choose the right equipment and procedure to
achieve the required accuracy and to maximize the production rate.

2. Dowel and Tie Bar Layout

Dowels and tie bars that are field anchored need to be laid out accurately to ensure they
match up correctly with the corresponding inverted slots cast in the new slab. They
should be laid out exactly as shown on the approved slab layout drawing or the
approved shop drawings, whichever is appropriate. The layout should be done by a
surveyor or other qualified individual who is trained in proper measurement techniques.
When laying out tie bars for continuous replacement projects keep in mind each slab will
be placed at theoretical locations shown on the approved layout drawing.

Dowels for single slabs are easily marked out by using a template as shown in Figure 8.

The template must be
laid out accurately and set at the proper starting point each time it is used.

10



Figure 8

3. Dirilling for Dowels (Intermittent Repair)

For maximum efficiency, dowels should be drilled immediately after the old concrete has
been removed and before the subgrade is graded. Epoxy anchoring of the dowels should
be delayed until after the subgrade has been compacted and graded.

If the drill hits reinforcing steel in the existing concrete while drilling, it is hard to keep it
at the exact marked-out location. Since the location of the dowels cannot be changed it is
advisable to use a drill that is heavy enough to keep the bit in the proper location
until it punches through the steel.

The manual single bit drill shown in Figure 9 drills one hole at a time. Because it is
relatively light it is easily dislocated if the bit hits steel. A backhoe-mounted drill, such
as that shown in Figure 10, is faster and heavy enough to punch through most steel
encountered in the existing pavement.

Figure 9 Figure 10

For optimum production use a gang drill with the appropriate number of bits. If four
dowels are required in each wheel path, for example, use a gang drill that is equipped
with four bits to minimize the number of times the drill has to be carefully lined up to the
layout marks. It typically takes longer to line up the drill than it does to drill the
holes. A lot of time can be saved if lining-up-time is minimized. Care must also be
taken to level the drill prior to drilling to insure the dowels are installed parallel to the
roadway surface and square to the transverse joint.

11



It is advisable to consult with competent drill suppliers when selecting the drill type and
size. If an air driven drill is used, keep in mind the sizes of the compressor, hoses and
fittings are just as important as the drill size, as the performance of the former is entirely
dependent upon the latter.

4. Anchoring Dowels and Tie Bars

Use the anchoring material (epoxy) in strict accordance with the manufacturer’s direction.
After the hole is blown out with air and the interior wire brushed, place epoxy in each
hole as required so the entire dowel is surrounded with epoxy to ensure that it acts
properly as a load transfer device. It is advisable to install the epoxy material with
pneumatic or battery-powered applicators; hand-powered caulking guns just cannot
squeeze out the epoxy effectively. The air compressor that is used to blow out the dowel
holes can also be used to power the applicators. This should be a separate compressor
from the unit that powers the dowel drill rig so that the drilling operation can proceed
independently from other operations along the critical path. Be sure and twist the dowel
a minimum of three full rotations to insure full contact with the epoxy and the sides of the
hole. Round plastic epoxy-retention discs should also be used to keep the epoxy from
running out of the hole before it sets.

Some states and provinces allow the use of Ambex cementitious grout sausages for
anchoring dowels and tie bars. Holes should still be drilled and cleaned with care,
although they may remain damp. The proper drill size, and sausage size (diameter and
length), must be chosen carefully according to the manufacturer’s directions. Sausages
must be soaked in water for 1-2 minutes, or until the bubbles stop coming out. The end
with the staple should be twisted off and the sausage inserted into the hole. Then the
dowel or tie bar should be inserted, hammered home, but not twisted into place, as this
will shear the thixotropic grout.

12



Chapter 4
Precision Grading (Supergrading)
1. General

Most highway contractors are experienced in building a fine grade surface (for cast-in-
place pavement concrete) such as that specified by NY State DOT as a “fine grade
surface that is at true grade and surface at any location, + 6 mm”.

The fine grade surface required for Super-Slab® is defined as a precisely graded
subgrade surface that is “theoretically” accurate to a tolerance of + 3 mm (1/8”) and
parallel to the pavement surface.

The difference in tolerance of the two fine grades described above is profound and the
latter requires equipment and methods not well known to the industry. This chapter
describes the technology required to achieve such surfaces.

2. Some Definitions

For the purposes of this Manual the precision grading process required to achieve an
accurate surface is called “super-grading” and the completed surface is called a “super-
grade”.

Super-grading is defined as a grading process achieved by using specialized laser or
otherwise mechanically controlled grading devices to achieve a three dimensional
subgrade surface that is theoretically correct to within a tolerance of + 3 mm. (+/- 1/8”)

A super-grade is defined as a fully compacted subgrade surface that is parallel to the
finished pavement surface and is theoretically correct to within a tolerance of + 3 mm
(+/- 1/8”)

3. The Importance and Advantages of Super-grading

The benefits of providing a super-grade are as follows:

a. A precisely graded surface provides “complete and uniform” (within the
tolerances indicated above) support to newly-placed precast slabs. This
“nearly complete” support allows newly-placed slabs to be opened to
traffic before they are fully grouted. This is a huge advantage in
maximizing the use of brief overnight work windows.

b. The precise surface uniformly engages gaskets on the bottom of the slabs

ensuring leak-free and positive grout filling of any voids (if any exist)
during the bedding grout installation process.

13



c. A precise surface minimizes the amount of bedding grout required and the
time required to install it.

d. Providing a precisely graded subgrade surface minimizes, if not
eliminates vertical adjustment of slabs after they have been set -
maximizing the number of slabs that can be placed during short
installation windows.

It is clear from the foregoing that a precise subgrade surface presents many benefits and
is the key to rapid (overnight) replacement of precast concrete pavement slabs.

4. Bedding Material

The Super-grading process is facilitated by using “fine” bedding material that is easy to
compact and grade by machine or by hand. This material, known in the Northeast as
“stone dust” or screenings, is a by-product of most quarry operations and is commonly
available in most areas. The gradation of this material is shown in Table 1.

BEDDING MATERIAL GRADATION

SIEVE SIZE DESIGNATION PERCENT PASSING BY WEIGHT
%" MAX 100

NO. 4 80-100

NO. 10 55-75

NO. 40 10-40

NO. 200 0-20

Another benefit of using this material is that the finished compacted and supergraded
surface is smooth and free from aggregate voids typical of those created when dense
graded base materials are graded.

5. Providing a Fully Compacted Subgrade

To achieve full compaction, bedding material is placed in two passes. In the initial pass
the material is placed and graded approximately %4 high (to allow for compaction). The
bedding material is then fully compacted with conventional compaction equipment.
Conventional plate compactors and vibratory rollers are shown in Figure 11 and Figure
12. After compaction a final super-grading (shaving) pass is made, leaving behind a
precisely-graded, fully compacted supergrade.

14



Figure 11 Figure 12

7. Supergrading Equipment

The introduction of the Super-Slab® System has spawned the development of grading
equipment that is capable of achieving the required accuracy in confined areas while
operating in close proximity to heavy traffic. Laser-controlled concrete screeds have
been modified for large-scale super-grading. Rail-supported hand-operated graders
(H.O.G.) have also been developed for smaller areas such as patching areas. All are
capable of supergrading fully compacted bedding material to the tolerance described
above.

8. Laser-Controlled Grading for Larger Areas

The laser-controlled subgrade finisher seen in Figure
13 has been developed by the Somero Corporation of
Jaffrey, New Hampshire. This machine, called a
Supergrader, is capable of finishing single or warped
plane surfaces to the required accuracy at an
approximate rate of 1500 to 2000 SF per hour. It is
capable of grading either single or warped planes
(with different control equipment) and is compact
enough to work in most traffic-confined work areas. Figure 13

Bobcat-mounted laser-controlled equipment is also now available and has proven to be
very accurate, efficient, and cost-effective.

Operation of the Supergrader requires specialized training that is conducted by the
Somero Corporation and is beyond the scope of this Manual. More information is
available upon request.

9. Supergrading Small Areas with Hand Operated Graders

The Fort Miller Co., Inc. has developed four different models of hand operated graders
that have been specifically designed for various types of repair projects. See the Fort

15



Miller “Hand Operated Grader Operating Manual” for details and further information
about the complete family of equipment.

The basic Hand Operated Grader (H.O.G.) is shown in Figure 14. It consists of a wheel-
mounted beam that spans the excavation to support a vibrating screed assembly. The
wheels roll on pre-set rails that provide an accurate grade reference independent from the
existing roadway surface. The H.O.G. is easily capable of grading at the approximate
rate of 400 to 800 SF per hour, depending upon which model is used. On recent large-
scale projects, grading rates in excess of 1500 SF per hour, matching or exceeding that of
the Somero equipment, have been regularly achieved by contractors after a week or so of
experience.

The H.O.G. may be used transverse to the highway as shown in Figure 14 or
longitudinally as shown in Figure 15. In both cases it is imperative to set the rails
carefully to provide a grade reference that is correct and parallel to the desired finished
surface.

Figure 14 Figure 15

If both rails shown in Figure 15 are set vertically parallel (to each other), the H.O.G. will
grade a single plane surface. If they are set at two different grades (non-parallel) a
warped plane surface will result, where all sides are straight (parallel to the rails) and all
cross sections are straight (as controlled by the beam-mounted screed) meeting the
definition of a warped slab presented in Chapter 1. If a warped surface is desired the
rails should be set by a surveyor to achieve the correct 3-dimensional geometry.

The H.O.G. is designed to grade the bedding material described in Table 1. It is not
designed to excavate compacted dense graded base material, new or old and it
should not be used for that purpose.

The operator of the H.O.G. is assisted by a man on each wheel, who push while the
operator pulls to help keep the H.O.G. square to the rails. Most contractors also staff the
grading crew with two other laborers to add and subtract stone dust as the area is graded.
Such a crew can easily spread bedding material on the first pass and “shave” compacted
material on the final pass since the screed portion of the H.O.G. is only 4’ to 5° long.

16



Proper and efficient operation of the H.O.G. requires specialized training that is provided
by the Fort Miller Co. This includes instruction in periodic checking of the screed depth
settings to insure they have not slipped out of adjustment.

10. Other Grading Methods and Devices

The two types of grading devices described above have been used successfully to grade
most of the Super-Slab® installed to date. Traditional screeds and string line grading
methods, such as those shown in Figure 16 and Figure 17 have proven to be slow,
inaccurate and incapable of grading or trimming fully compacted bedding material
to the required tolerance. The roadway grader shown in Figure 18 is too big for the
area, too slow and incapable of achieving the required accuracy.

Figure 16 Figure 17 Figure 18

Use of these devices may result in un-compacted subgrade surfaces that compromise long
term pavement performance. It may also result in non-uniform surfaces that may be a
safety hazard if slabs placed upon them are opened to traffic before they are grouted. For
these reasons, use of these poorly-controlled grading devices is not recommended.

11. Touching Up Around Edges

Hand tools, such as those shown in Figure 19, are useful and necessary for touch-up
work and for grading around the edges of the hole. Skilled laborers who have an “eye”
for grade and who are capable of grading to the required tolerance should be chosen to do
this work.

Figure 19

17



If it is necessary to add bedding material in the touch-up process it must be fully
compacted, the same as the rest of the bedding material, before the final grading pass is
made.

Fort Miller can also supply an edge trimmer device that can run along the top surface of
newly-placed slabs to ensure that the edge of the subgrade is properly graded. The blade
depth and pitch are adjustable for each specific project.

12. Checking the Subgrade for Accuracy

It is a good practice to periodically check the subgrade surface for accuracy during the
grading process. Stops and starts of the grading machine may leave high (or low) spots
behind that should be identified and corrected. A 10’ straight edge, such as that shown in
Figure 20 is useful to identify variations in the surface (in the order of + 3 mm) that are
not perceptible to the eye.

Figure 20
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It is especially important to thoroughly check all edges of the hole that are inaccessible to
the grading machine. The depth gage shown in Figure 21 is useful for this purpose and
can be used by both workmen and inspectors.

Figure 21

Routine and disciplined checking of the super grade surface is the best way to maximize
the speed of the setting process. If a slab does not fit within tolerance, time is wasted
while the slab is picked up again so the subgrade can be checked and re-graded. It is
much easier and faster to make proper checks ahead of time so each slab can be set only

once.
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Chapter 5
Super-Slab® Installation
1. General

Once the supergrading is complete slab placement is relatively easy and straight forward.
Since the elevations of the slabs are controlled by the subgrade surface the most
important task of installing slabs is to get the slabs placed in the correct horizontal
location.

Single drop-in slabs are simply centered in the prepared hole over the previously-installed
dowels. If the dowels have been installed in their correct locations and the hole has been
cut to the correct size, the centered slabs will result in joint widths that fall within the
specified tolerance.

When placing a multiple of slabs in a single location it important to place them such that
specified maximum joint widths are not exceeded. It must be kept in mind the actual
lengths and width of fabricated slabs will actually vary but only within the allowable
fabrication tolerances. The setting procedure detailed in the following sections ensures
the resultant joint width between slabs do not exceed the maximum specified, and needs
to be followed explicitly to achieve an acceptable installation. It also ensures the total
length of the multiple of slabs does not creep, either big or small, during placement
operations.

The size and type of setting equipment are important for efficient installation. Rubber-
tired excavators can be used for slabs up to 10’ in length. Modest-sized hydraulic cranes
(45T to 65T capacity) are used on most Super- Slab® projects since they are compact
enough to fit in a two-lane work space, yet large enough to lift standard-sized slabs
effectively. Smaller or low-profile cranes may be necessary in confined work areas or in
low clearance situations such as placement under bridges or under traffic signals at
intersections.

In some extremely confined areas, such as in tunnels or under some bridges, slabs may
need to be placed with loaders or high-capacity fork trucks. In these cases the slabs
should be fabricated in sizes appropriate for the equipment used. At the very beginning
of the project the contractor should decide what setting equipment will be used and have
the precast slabs fabricated accordingly.

2. Slab Layout Drawings
A detailed slab layout drawing may not be necessary on intermittent repair projects where
the majority of slabs are single “drop-in” type slabs. These slabs are typically single-

planed and their locations can be managed by using tables that list sizes, stations, mile
markers and lane numbers.
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When a multiple of slabs are placed at any particular location it is advisable to develop a
detailed slab layout drawing that shows mark numbers, female-male orientation, locations
and elevations of all slabs. Since the female-male orientation determines the setting
(placement) order of the slabs the contractor should participate in the development of the
layout drawing prior to the fabrication of any slabs to ensure it is consistent with the
planned installation operation.

The layout drawing indicates the location of every slab either by station or by two- or
three-dimensional coordinates. The latter are necessary if the surface of the pavement is
three dimensional to enable the precast designer to develop piece drawings that show the
warp of every slab. This information is used for slab fabrication and for supergrading
control just prior to installation.

To simplify the layout drawings, only the lay length (and width) lines are shown in the
layout grid as shown in Figure 22. The lay length (width) of a slab is

Lay Length (width) = (TL or TW) + JW/2

Where “TL” (“TW?”) is the theoretical length (width) of the slab and “JW” is the
maximum specified (allowable) joint width.

The theoretical length (width) of the slab is the nominal length (width). The actual length
(width) of the slab, after fabrication, is

Actual Length (width) = TL (TW) + the allowable slab fabrication tolerance.
The fabrication tolerance established by Fort Miller is 4 mm (3/16 in) +.

Theoretical slab lengths (and widths) are developed together during the shop drawing
process such that the longest (or widest) slab allowed within the specified fabrication
tolerance can be placed in the grid and will result in an actual joint width of near zero. If
the shortest (or the narrowest) slab is placed within the grid the resulting actual joint
width will be [JW/2 + 4 mm (3/16”)], which is less than the maximum width allowed.

Maximum allowable joint widths are usually specified by the agency or owner of the
project. For new construction these are frequently established as 12 mm (1/2”) for both
transverse and longitudinal joints. For intermittent repair, the allowable transverse joint
width should be about 12 mm (1/2”) and the allowable longitudinal joint width about 20
mm (3/4”). The larger allowable longitudinal joint width is necessary because of widely
varying existing longitudinal joints.
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3. Layout and Placement of Slabs

Prior to placing any slabs the lay lengths (and widths) described above are accurately laid
out by a surveyor or by another qualified individual. The leading end and leading edge
of each slab are set to the grid lines described above without regard to the width of
joint left behind. |If the lay length (and width) layout is correct, and the slabs are
fabricated to specified tolerances, the width of the joints will be within the specified
tolerance. Keep in mind that in most jurisdictions, the top 2” of all joints are later sawed
to the specified width and depth and sealed as required.

4. A Final Check of the Subgrade Surface

It is advisable to make a final check of the subgrade surface just prior to placement of
slabs to make sure it has not been disturbed after the final pass of the grading machine.
Last minute checks and “fine tuning” are made with the checking devices and hand tools
discussed in Chapter 4. Since it takes only one high spot to cause a high slab, attention
given to this last minute check is well worth the effort.

5. Wetting the Subgrade Before Setting

Just prior to setting slabs the subgrade surface (bedding material) is lightly sprayed with
water as shown in Figure 23. This is done to prevent dry subgrade material from
“damming up” the flow of bedding grout when it is installed and to prevent “drying out”
the bedding grout as it flows along the subgrade surface.

If the bedding material is already wet it may not be
necessary to spray it. Judgment of the “wetness” of
the bedding material must be exercised before

appropriate equipment be provided by the contractor
so that the subgrade can be watered at any time.

6. Applying Bond Breaker to Slabs and Dowels

Just prior to placement of each new slab bond breaker
is sprayed or otherwise applied to the vertical end of
the previously set slab and dowels that protrude from
it, as shown in Figure 24, above. This lubricates the
dowels and prevents dowel grout from bonding to
both sides of the transverse joint, thereby minimizing
potential break-up of the grout during subsequent
expansion and contraction of the slabs.
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Bond breaker is never applied to tie bars. It is applied to the longitudinal edge of the
adjacent slab only if the latter is to be removed at a later time - to prevent spalling of the
new slab when the adjacent slab is removed.

7. Rigging (Hooking up to) the Slab

Four coil threaded lift anchors are cast into each slab for lifting purposes. Lift bails are
temporarily bolted to these to permit attachment of lift cables during lifting operations.
Smaller slabs are typically lifted with equal length four-way cables or chains. Heavier
slabs are lifted with two-way rolling sheave cables to ensure the capacity of the lifting
inserts is not exceeded. The shop drawings will clearly indicate what type of lifting
cables are to be used.

It is important to recognize that slabs lifted with equal length four ways will hang from
the crane in a level position. If the subgrade is level the entire slab (and the four corners
of the slab) will touch the ground at the same time.

Slab placement is facilitated if the entire slab (all four corners of the slab) touches the
ground at the same time. If the subgrade has a significant cross-slope, it is advisable to
adjust the cable lengths such that the entire slab hangs from the crane in a position that it
is roughly parallel to the subgrade surface. This can be easily accomplished by using
extra shackles in the appropriate legs of the set of cables or by using commercially-
available four way grab chains.

Figure 25 The difficulty of placing slabs on a sloping subgrade with
equal length four ways is illustrated in Figure 25. On the
project illustrated in the photo the subgrade was pitched
~ at a cross slope of 7/8” per ft. and at a grade of 4%. The
. corner of the slab that hit the ground first was not at the
leading end and edge mark. By the time the slab was
fully lowered into position it frequently did not end up at
the mark making it necessary pick up the slab numerous
times until it ended up in the right location. Much time
could have been saved if proper length chains were used.

8. Controlling the Slabs During Setting Figure 26

Tie-off ropes should be used for safe and controlled slab
placement. As the slab is lowered into its final location,
slab position is best maintained with steel rods (used as 8
positioning handles) inserted into corner grout ports
(Figure 26). It is not advisable to use steel bars,
wedges or any other devices in the joints for aligning
purposes since they create large point loads that are
apt to spall or chip the edges of the slab.
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9. Checking the Slabs for Surface Match

As soon as the slab is set the vertical match to adjacent slabs is checked as shown in
Figure 27. In most cases slabs will match within the specified vertical tolerance if the
specified grading procedures have been followed. In the unusual case a slab does not
match, lift it and correct the subgrade as required to make the slab match within the
specified tolerance at this time.

Note that, on continuous installations, the slab can not be easily picked up again
after the next slab has been set!

A mismatch is usually the result of not checking the ‘
subgrade before setting the slab. If it occurs, more £=2
care should be given to checking before the next slab
IS set.

Figure 27

10. Storing Slabs on the Jobsite

On most projects, the slabs are shipped directly from the precasting plant to the crane
hook for installation directly into the prepared hole. In some cases, it is necessary to
store some slabs on the jobsite or in a temporary yard near the job. Care must be taken to
properly store the slabs to prevent damage. Slabs should be stored on firm ground using
2” x 12” x 12” wooden dunnage, or similar. If slabs are stacked on top of each other, be
sure that all dunnage is in a vertical stack above the dunnage below to make sure all
forces are transmitted down through the wood and not applied to bending the concrete
slabs. Always use only 3 pieces of dunnage arranged in a triangular pattern. This will
ensure that each slab is fully supported with no bending forces applied to the slabs, as
they can crack when unevenly loaded.

BE SURE WDOD SUPPORT BLOCKS DO o
NOT TOUCH THE FOAM GASKET ON >
THE UNDERSIDE OF THE PANEL.

STACK 4 OR 5 SLABS HIGH
"fb,A, DEPENOING ON YARD CONDITIONS,
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Chapter 6
Grouting Super-Slab
1. General

Dowel and bedding grouts described in Chapter 1 are vital to effective slab-to-slab
interlock and full and complete slab support. It is absolutely vital that these grouts be
designed, mixed, and installed properly for a successful long life slab installation. The
following sections should be carefully read and understood before proceeding with
Super-Slab® installation.

2. Dowel and Tie Bar Grout

Pre-bagged dowel and tie bar grout used to fill the
inverted dovetail slots is a pumpable, rapid-setting non-
shrink structural grout that completes the structural
connection between adjacent slabs. A core taken from
one such slot (Figure 28) shows how dowel grout

completely fills the slot around the dowel creating the
structural slab-to-slab interlock. Figure 28

To be suitable for overnight Super-Slab® applications dowel grout must meet the
following minimum critera:

1. The grout must be pumpable through a standard 1 grout hose

2. It must remain fluid for enough time to completely fill the slots.

3. It must reach a minimum strength of 17 Mpa (2500 psi) in about two hours (for
most overnight work) before the slabs are opened to traffic.

2. It must reach a 28 day strength of 4500 psi.

3. It must meet all of the specified durability and shrinkage requirements required by
Fort Miller and/or the specific DOT.

It should be pointed out that commercially available dowel bar retrofit backfill mortars
typically meet all of the requirements except for the ones that pertain to pumpability, as
they are meant to be troweled into place, not pumped. It is not acceptable to simply add
water to these grouts to make them pumpable as additional water changes the formulation
that was tested. All grouts considered for use, including backfill mortars, must be
submitted to the appropriate Agency and Fort Miller for approval to certify their
conformance to the criteria listed above, prior to their use on a Super-Slab® project.

As of this date Dayton Superior HD-50 (mixed with 3.625 quarts/3.5 liters of water per
bag) and Pro-Spec Slab Dowel Grout (mixed with 4.0 quarts/3.785 liters of water per
bag) are the only grouts that have been approved for use in Super-Slab®. At least one
more grout is awaiting approval at this time.
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3. Trial Batching

Dowel grout is a pre-bagged material that must be mixed and used in strict accordance
with the manufacturer’s directions. The exact amount of water, the mixing time and the
mixing equipment specified by the manufacturer should always be used.

It is important to conduct trial batches before installation to determine how long it takes
for the grout to achieve the specified opening strength of 2500 psi at the temperature
anticipated at the time of installation. Trials should be conducted and repeated until a
reliable trend of “strength vs. time” is identified. The mix design that achieves the
specified strength in the allotted time becomes the recipe that is used during actual
grouting operations.

The rate of strength gain is determined by breaking standard 2 grout cubes at cure
intervals comparable to those expected during the actual operation. It is important to use
grout cubes and not concrete cylinders for grout testing, as the cylinders will give
inaccurate results.

During actual grouting operations the grout temperature should be kept the same as the
temperature of the corresponding trial batch. In hot summer weather, ice may be required
to keep grout mixture temperatures cool. In cold weather it may be necessary to keep un-
mixed grout (bags) in a warm place and to heat mixing water to bring the grout mixture
to the same level as the trial batch recipe to ensure the same strength gain as the trial
batch. Steps may also need to be taken to bring the slabs to a warmer temperature, as the
mass of the colder slabs will quickly draw the heat from the relatively small grout mass.

4. Installing Dowel Grout

Before any grout is installed on the project, a Fort Miller technician will be made
available to provide a grout training session for the contractor. This brief training session
provides an opportunity to verify that the proper equipment (pump, hoses, water storage
tank, generators, compressors, grout nozzles, hauling trailer, etc.) is available,
functioning properly and compatible, and for the workmen to become familiar with the
equipment and the unique properties of the grout. It is also an opportunity for mortar
cubes to be made and tested to verify that all grout mixtures achieve the proper strength
and other parameters. Fort Miller highly recommends that contractors take advantage of
this opportunity, as the grouting operation can be problematic. Issues identified during
the training session can be rectified before time and money is wasted during valuable
night or weekend work windows.

The first step in installing dowel grout is to install foam grout seals in any open joints
(typically at the shoulder end or interior end of transverse joints) to prevent the loss of
dowel grout during the pumping operation. This is done by installing a bead of spray
urethane foam at the end of the transverse joint. Also, the shoulder can be backfilled with
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specified shoulder material, recognizing that the backfill material needs to be fully
compacted if it is to be left in place permanently.

While there are a variety of grout pumps commercially available, the two types used most
frequently on Super-Slab® projects so far have been batch-type pumps made by the
ChemGrout Company, and volumetric pumps made by Machine Technologies. A
number of different models are available and it is therefore advisable to consult with the
manufacturer directly to source the right pump for the project.

A typical ChemGrout batch-type pump, equipped to
mix and to pump the grout, is shown in Figure 29.
Grout is mixed in batches in a mixer chamber. After it
has been thoroughly mixed it is then discharged directly
into the grout pump hopper. While the grout is being
pumped another batch can be mixed in the mixer.

Figure 29

Another type of pump that is becoming more popular is the Volumetric Mixing Pump.
With this pump, the pre-mixed grout powder is poured into the storage hopper on the top
of the pump. An electric motor turns an auger that moves the grout through a mixing
chamber, where it is mixed with water that is flowing into the chamber from the water
tank and water system. One major advantage of this type of pump is that the flow of
grout can be continuous without stopping to mix batches and clean out the hoppers and
hoses. A remote electric switch can also be mounted on the grout pipe so that the
nozzleman can stop and start the flow of grout.
This greatly eliminates any waste and also makes
for a neater and cleaner job. With these pumps,
the water meter needs to be carefully calibrated to
ensure the proper water/cement ratio is
maintained to achieve the proper grout strength
before opening the road to traffic.

Figure 30

The dowel grout is installed by placing the
grout nozzle in the back port of each slot until
grout exudes from the port near the joint as
shown in Figure 30. As soon as the grout
comes out the second port the installer places
a foot over that port to force the grout, under a
little pressure, to fill the joint to at least the
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level 2” below the slab surface. The nozzle is then moved to the second slot and the
procedure repeated. It is important to monitor the level of the grout in each port hole and
to refill them as required.

The dowel grout materials described above gain strength rapidly and are known in the
construction industry as “hot grouts”. They must be mixed and pumped expeditiously
to avoid grout setting up in the pump or in the line. In short, the pump must be
pumping either water or grout and it must never be stopped to allow grout to set in the
line. For best results with the ChemGrout-type pumps, the mixer, the pump, and the
hoses should be thoroughly cleaned after every 3 or 4 batches.

Do not drive on any freshly-grouted slab with any construction equipment or vehicle
until the required grout strength of 2500 psi has been reached. To do so may result
in deformation of uncured dowel grout compromising future efficiency of load transfer
between slabs. Especially on intermittent patching projects, it is advisable to provide the
grouting crew with a supply of cones or barrels so that the freshly-grouted slabs can be
marked off to prevent construction traffic from inadvertently driving on the slabs until the
grout has reached 2500 psi.

Dowel grout is always installed before the bedding grout to ensure dowel slots are filled
with the right grout. Bedding grout is much more fluid than dowel grout and if it is
installed first, it may leak past one of the bottom gaskets and flow into a dowel slot
resulting in non-structural grout around the load transfer dowels.

6. Calculating Dowel Grout Quantities

A sample calculation for calculating the amount of dowel grout that is needed is shown in
Appendix A. Keep in mind that joints must also be filled with dowel grout. Judgment
should be exercised when ordering material to allow for possible waste due to low
subgrades or to hot wasted batches caused by hot weather.

7. Bedding Grout

Bedding grout is used to fill any voids that may exist between the bottom of the slab and
the subgrade surface, after the slab has been set. By virtue of the precise subgrade
surface the slab is “essentially” subgrade-supported the moment it is placed in position
and the bedding grout fills only the voids between the areas of subgrade contact.

Bedding grout is distributed to the voids by pumping the grout into ports that extend from
the top of the slab to a series of half round grout channels that are cast in the bottom of
the slab. A grout port is cast into the slab at each end of each channel making it possible
to pump grout into one end of each port until it comes out the other, giving proof that the
grout has reached any voids that exist along the channel. Foam gaskets attached to the
bottom edges of the slab and midway between channels create a bounded bedding grout
distribution system that enables positive filling of all voids.
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6. Bedding Grout Mix Design

Bedding grout is a mixture of cement, water and plasticizing admixture designed to meet
the following criteria:

a) The grout mixture must have a flow rate of 17 to 20 seconds as measured
by ASTM C939 to insure fluidity
b) The mixture must reach a strength of 600 psi (4 Mpa) in 12 hours

The admixture is the same as that used in grout designed for rock bolts and post
tensioning ducts, and contains water-reducing, shrinkage-compensating and thixotropic
agents. The grout mixture is designed as designated by the manufacturer of the
admixture. A technical sheet for one acceptable admixture is shown in Appendix D.

Trial batching, similar to that required for dowel grout, must be conducted with bedding
grout to develop an acceptable formula that meets all of the specified criteria. A
suggested recipe for bedding grout is shown in Appendix B. The temperature
recommendations discussed in Section 3 are also applicable for bedding grout as well.
As with the dowel grout trials, recipes identified at this time are to be used in actual
grouting operations.

Pre-mixed and bagged bedding grout is now available. The advantage of using the pre-
mixed material is that it eliminates variations due to mixing the components in the field.
When using volumetric pumps, it is especially valuable because it eliminates the step of
pre-mixing the dry components in the field before they are introduced into the hopper.

In colder temperatures it may be necessary to use an accelerator in the bedding grout
mixture in order to achieve the required strength in the time frame allowed. The
accelerator manufacturer should assist in selecting and specifying the type and required
dosage of the accelerator. Pre-mixed, rapid setting bedding grout is now available from
Pro-Spec.

Since the bedding grout described above is not tested nor approved for freeze-thaw
durability or de-icing chemical resistance, the top two inches of all bedding grout port
holes must be capped with dowel grout.

7. Installing (Pumping) Bedding Grout

The same grout mixer/pump used for dowel
grout is used to mix and install bedding grout.
Install the bedding grout by placing the grout
nozzle in one of the bedding grout ports
(painted red to distinguish it from a dowel grout
port) as shown in Figure 31. Pump bedding

grout until it exudes from the corresponding Figure 31
port at the other end of the grout channel, which
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is an indication that the discreet grout chamber defined by the foam gaskets on either side
of the grout distribution channel has been filled. After the chamber has been filled the
grout seeps slowly into voids under the slab, as indicated by the lowering of the grout
level in the ports. It is important to keep adding grout in the ports to keep the level
even with the top of the slab as this maintains enough grout pressure to ensure all
voids under the slab are filled.

Very little pressure is required to pump bedding grout through the distribution channel.
If high pressure develops it is most likely the result of the grout distribution channel
becoming plugged because of lumpy bedding grout (grout not properly mixed), grout
setting up too quickly (because of hot weather) or dry bedding material creating a dam.
All of these factors should be checked and corrected as necessary. The slab should be
visually monitored throughout the pumping process to ensure increased pressure does not
cause the slab to rise.

If grout fails to reach the end of the grout chamber and come out of the corresponding
grout port it will be necessary to “back pump” from the terminal port. Before this is
attempted check to make sure the bedding grout is properly mixed, lump free and flowing
freely from the nozzle. Back pumping should only be allowed as a stop gap measure.
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Bedding Grout

Bedding Grout
Distribution System

Dowel Bars

Dowel Grout

Inverted dovetail slot

Single Plane Slab

Stone Dust

Super-grade

Super-grading

Tie bars

Warped Plane Slab

Glossary

A thin bedding grout material consisiting of cement, water and
shrinkage compensating — plasticizing admixture designed to fill
voids under previously-placed slabs

A series of half-round channels cast into the bottom of the slab
which enable complete distribution of bedding grout under the
slab

Round load-transfer dowels that transfer load across transverse
joints

Non-shrink structural grout pumped into inverted dovetail slots
to encompass dowels or tie bars, completing the structural
connection between slabs

The dovetail shaped slot (informally referred to as a “mouse
hole”) cast in the bottom of slabs to encompass matching dowels
or tie bars

A slab whose entire surface resides in the same vertical plane

Fine aggregate used as bedding material underneath slab with a
maximum aggregate size of approximately 12 mm (1/2”)

A fully compacted subgrade surface that is parallel to the
finished pavement surface and is theoretically correct to within a
tolerance of + 3 mm (1/8”)

A grading process that utilizes specialized laser or mechanically
controlled grading devices to achieve a three dimensional
subgrade surface that is theoretically correct to within a tolerance
of + 3mm (1/8”)

Deformed reinforcing bars that tie adjacent slabs together across
longitudinal joints

A slab that has one corner above or below the vertical plane
established by the remaining three corners and whose sides are
vertically straight and whose cross sections taken at right angles
to the long side are vertically straignt
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Appendix A

Dowel Grout Quantity

Vol. Grout / Typ. Slab = No. Slots x Slot Vol. + Vol. under slab + Vol. Jts. + Vol. Chamfer
From Figure A.1

(W1+W2)
2

>

2
Slot Vol. = ><H><L+2x(7rxd7><h}

Where : W1 = bottom width of slot; VVQ
W2 = top width of slot;
H = slot height;
L = slot length; Q
d = diameter of grout port

Note: dimensions of transverse and

longitudinal slots may vary.

Figure A.1

From Figure A.2: Slot Volume

Vol. under slab = Area under slab x estimated average grading accuracy
Avrea under slab=Ws x L/ +(Ls - L/)x L/

Where: Ls = slab length; Ws = slab width ;L = transverse slot length; L/ = longitudinal slot length
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R
Figure A.3 S —1
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From Figure A.3: 2%, WW%% oo

Vol. Jts. = (Ls + Ws + w) X W x t Slab Length - Ls i

Where: Ls = slab length; - Estimated Area

Ws = slab width;
w = joint width;

t = slab thickness

From Figure A.2 and A.3:
Volume in Chamfer =2 x (Ls +Ws) x [ x 17 x 17]
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Metric Example — Dowel Grout Quantity (Assume Slab Size 3.962 M x 4.572 M) (13’ x 15°)

Transverse Slot

(65mm + 75 mm) (32 mm)?

Slot Vol. =

><140mmx254mm+2x(7z>< ><75mmJ
Slot Vol. = 0.0026 m®
No. Slot =13
Vol. of Grout / Transverse Joint = 13 x 0.0026 m* = 0.0338 m?
Longitudinal Slot
Similar to Transverse but with L = 0.460 m
Slot Vol. = 0.0047 m®
No. Slots = 6
Vol. of Grout / Transverse Joint = 6 x 0.0047 m? = 0.0283 m®
Volume Under Slab
Area under slab = 3.962 m x 0.254 m + (4.572 m — 0.254 m) x 0.460 m = 2.993 m?
Estimated Average Grading Accuracy =3 mm
Vol. Under Slab = 2.993 m? x 0.003 m = 0.009 m?

Volume in Joints

Vol. Jts. = (3.962 m + 4.572 m + 0.006 m) x 0.006 m x 0.215 m = 0.0110 m®

Volume in Chamfer (chamferis 17 x 1” (25mm x 25mm)

Vol. Chamfer = 2 x (3.962 m + 4.572m) x [ ¥ x 0.025m x 0.025m ] = 0.005 m®

Vol. Grout/ Typ. Slab

Vol. Grout / Typ. Slab = 0.0338 m3 + 0.0283 m® + 0.009 m3 + 0.011 m3 + 0.005 m®*= 0.0871 m®

It is recommended that 20% waste be added to the final volume for estimating purposes.

For smaller projects, or on single-weekend closures, 20% may not be enough.

What most contractors have found to be a good strategy on larger jobs is to order enough
grout for about half the job, or as much as a truckload to get good volume pricing.
Monitor the grout usage for a while to verify quantities, then order the balance of the

required grout.
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Appendix B

BEDDING GROUT

Required Properties

Flow Rate of 17-20 seconds through a standard ASTM C939 Flow Cone ( '4” opening)
Compressive Strength 600 psi in 12 hours (cubes)

Suggested Bedding Grout Mix Design *

Cement — 5 (94 Ibs) bags = 470 Ibs (Type 111 Portland Cement)
Water — 26 gals (0.46 w/c)
MasterRoc® FLC100 - 1 (25 Ibs) bag (5.32% of Portland Cement)

Bedding Grout Yield per 5 (94 Ibs) Bag Batch

Bedding Grout Yield per 5 (94 Ibs) Bag Batch

Component Absolute Volume
Cement- 5bagsx 94 L ! 5 =239 ft® 2.39 ft3
bag 3 15x62.4 >
ft
where 3.15 is the specific gravity of cement
Water - 0.46(w/c)x 94 2 x 2P39S _ 5 165 g2 3.465 ft3
bag g, 410
A
Ib 1 3
MasterRoc FLC100-1bag x 25 X b= 0.182ft 0.182 ft
bag 55, 624

where 2.2 is the specific gravity of Master Roc® FLC 100

6.038 ft3
For estimating purposes assume 1 cubic foot bedding grout yields 48 SF at '4” thick.

* Actual quantities may vary to meet required flow rate of 17-20 seconds and a compressive strength of
600 psi in 12 hours.
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APPENDIX C

PRODUCT DESCRIPTION:

H0-50 is o fast selling, Sber reinforced, lalex modified, heaavy duty
concrEts repar morar designed for aeas whee a rapid strengih gan
i 1equired %o minimize downtime. HD-50 i% a cament based com-
pound having similar characteristics 10 nomal portiand cement
mixes and Is bondabie and compalitie with portiand cement con-
crefe I does not contain chiorides or magnesium phosphates.

HO-S0 is & one component product requiring only water 1o mix and
200y, simplitying restoration of conctete surfaces. Areas repaired
with HD-50 can be opened 1o traffic within one hour because the
compeessive strength of the patch is alieady |o acess of 2,000 pst

PURPOSE:

HO-50 & a mpid sefting, cement basad concrete mortar designed lor

the repair of hasvy duty surtaces such as concrele highways, bridge

decks, parking structures, airport runways, freezar rooms, industrial

and warehousa fioots, and leading docks

MD-50 is a flowable matenal and is not designed for vertical and

overteard patching, unless the repair is formed. HD-50 can be

Instatied in weathes as coid as 10°F (-12°C), provided cold weather

Instructions are foliowed.

ADVANTAGES:

* Can be opensd 1o use or irafic within 60 minues.

* High compressive strengih quickly — over 2,000 psi in ane hour.

* fesists sait penetration and damage fiom freszeihaw cycles

o Coeftaing no chlorides or magresium phosphale (0ol & chemical
concrete),

o Mosts ASTM C-328; Speciication for Very Rapid Hardening

* Can be applied in cold temperatures down 10 10°F {-12°C), #
cold weather instructions ar foliowsd.

* Non Corrosive.

« Bondable and compatitie with portand cement concrete

© Aggregaty Extension ~ Lip 10 60% on répairs gresier than 2 inchis
(5cm) deep

SPECIFICATIONS:

Meets ASTM C-928. As & Type R-3 mortar which incluges the fol-
lowing tests:

1. Compressivo Strangth — ASTM C-109

NS 200 A K0T |C) AL TOYF (38°C)
1 b 2500 8 - -
{172 MPa}
- 1ham 3500 pal 7700 S100 pm
{241 WP3) {185 MPw) (351 MPy)
1 Dy 0145 6100 pu €300 py
|&2 4 W 20 WPy $3aMry
Tl Uﬁ& B, ] ﬁ?m”
s (1A 3P
%D 980 10 ﬁ;u W0 o
1551 WP (538 MPa) (585 W)
2. Bond Strength ASTM C-862
1y 1,950 psi (134 MPa)

Taays  2.250 psi (15.5 MPa)

3. Lengih Change of Hardened Cement Mortar and
Concreta ASTM C-928

Water ol Datteruntial
&0 « 51% - 02N 15
ASTM C-228 Mt 15% Mac b 15% M 208

4. Scafing Resistance (Fracoa/Thaw) - ASTM £-672 Average of 3

specimens:
Scaring Resistinee - 71 IbS.AY (3.5 k)
ASTM C-928 Spec. - 1.0 %s. /I (4.9 kg/m)

5. Rapid Fresae/Thaw Test: ASTM C-666
Al 300 Cycles - No Ic8s.

6. Chioride lon Permeability - ASTM C-1202
Elapsed Time - 350 minutes
Chiatide Permeability Rating - Very Low

SURFACE PREPARATIONS:

For best resulls follow the ACH standarss for concrete preparaion,
remaoving 38 residoR. greass, dirt, oil, etc. from the surtaces 1o e in
contact with the repair materfal, All loose concree mist be removed
undil fiem substrate is exposed. Saw cul the perimeder of the repalr to
3 maxdimum degth of 1/2* {1.3 om), Best resisfts will be obtained by
saw cutting the aroa lo be regaéred, providing unsorm depih, & high
surtace profile and firm bonding areas. Minimum repair depth of 1/2°
(1.3 om) Is raquited, All surfaces 10 be repaired should be in & satu-
rafed surface dry (S0 condition with ne standing water on the sur-
face. A scrub coal of an approved bonding agent like Dayton
Superior Ad Bond (1-40) is recommended
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PLACEMENT INSTRUCTIONS:

When mixing fess an a lul bag, aways 1ist agitate the bag so ihat
& regresentative saTgie i obained. HD-50 requires only waer for
mixing & the il of 3.25 qta. (3L) per 50 1bs. (2.7 kg) of materis!
Paoe walnt inf the mixing container and then add the rpair materal
10 the water. The product can be mixed with a mod paddie in a 5 gal
{18.9L) contzinet, or can be mixod In & mortar mixer, profecably wilh
tubbes-ipped hilades. Continue mixing ol the maseriat s e of
lumps {(appeox. 3-5 minutess. M a2 close as possible o the aes Io
be repaired. Do not allow material o build up on equipment and
wash periodically with water, Do not re-tamper ihe moud matestal or
st admidures, Placs immedistaly affor mixing, working the materal
firmily inio the sides and toflom (o eliminate ait pockets and assure
macemum hond. Where peactical, work from one side 10 Ihe other and
screed to the level of the surrounding concrete. Trowe! the surface o
peovide a desited linksh. Working tene i 15 minutes. HD-50 should
be extended 60% by weight with clean 38" (1.0 om) pea grave! on
paiches deeper than 2° (3 om). For aggregats edension goaar than
B0%, contact Dayton Superioe, On hot or windy tays, a moist cure
for 1 hour is recommended, or apply one of Dayton Superior weler
hased curing compounds, such as J-18 or J-11-W

HOT AND COLD WEATHER APPLICATIONS:

COLD - HD-50 can be appbed In temperatures down to 10°F (-
12°C), peovided these Instnsctions ave foltowed. When sppilied o
cold weather (below A0°F, 4°C), heat the surroanding concrie uetll
waem [0 the Souch. Warm the mepair matarial and use appeox. 90°F
{33'C) mixing walet. After placemerd, the repaind palch shoud be
covized with & construction imsutating blanket for @ miskmum 1-3
hours to keep maerial from freezing and to assure proper s&t and
bond

HOT - Whan placing the materist in Dot weathes, coltd waler shooid
be (1520 28 a mixing agent. Ambient and water semperatures will
afiect the sefteg lime. Colder temperatures will exend the satling
firmm, and warmer temperstures will shorten the sutiing time, A 70°F
(21°C), e initial sening time &5 betwoen 15 and 20 minudes. In
applications where Bmps. are sbove S0°F (33°C) il is mcommended
It repair area be 503k wilh watnr, of use of & spproved bonding
sgent 1ie Daylon Superior Ad Boand (J-40) be applied 1o prevent the
mpid loss of the moisture in the patch malerial. The repair ares
should be covered with wet buriap or ong of Dayton Supesior water
based curing compounds, such a8 J-18 of J-11-W

YIELD:

42 oubic X, per 50 b (012 mY 22.7 ky) tag

B0 cubic 1. per 50 Ib.( 017 mY22.7 kg) bag with &% extension (30
Ibs. o 13.6 kg) with 3/8° (1 om) pea (rave!

PACKAGING:
50 b (22.7 ) bags, 50 bags per pallet

LIMITATIONS:

Do ot atampt to retermper HO-50 aftir inltief mibdng. Do net agd
other comerts or admbdures. HD-50 is 3 tast-selting procuct and
mixing squipment should be Cleaned with wiler il the aarfest fime.
Sheif il of this materal is approic one yeae. Store on pallets in @
ool dry area and Iree from direct sunlight

WARNING:

Siin Is sensitive Yo cement, Wearing protective gloves and goggi=s is
recommended. Avoid contact with eyes. Avoid prolonges contact with
siin. Contains portiand cemenl. Wash exposed skin promplly with
watt May cause skin |iritathon & well a5 camest bums. In case of
eye contact, Tush oyes rapeatedly with clean watar and contact a
phrysician. Hambl Il Ingested. Read MSOS before using product

TECHNICAL SERVICES:
Contact the technical salf for asaistancs at

1-866-920-8724 * 1-913-233-1750 © FAX 1.913-279-4806
daylonsuperiorchmical.com
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DAYTON o SUPERIOR

HD-50
Technical Application Bulletin

Application of the HD-50 as a dowel grout for the Super Slab™ Full Depth
Pavement Replacement Slab System

When used in the Super Slab™ System it is recommended to pump the HD-
50 using a maximum water content of 3.625 qts./50 Ib. [3.43 L/22.7 kg] bag.

The following HD-50 test data is representative @ the 3.625 qts.[3.43L]:

Property Test Results
Compressive Strength (1 hour) 12.7 Mpa [1842 psi]
Compressive Strength (3 hour) 22.8 Mpa [3306 psi]
Compressive Strength (24 hour) 31.5 Mpa [4568 psi]
Compressive Strength (28 day) 53.4 Mpa [7743 psi]
Expansion (%) 0.06%
Freeze/Thaw (% loss) 0.0%
Bond Strength 2.8 Mpa [406 psi]
Set Time (minutes) 37 min,

For application or product questions call the technical services group @ 866-
329-8734
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PRO SPEC

A SAERETE E=.MC

SLAB DOWEL GROUT
(Mg |

—

. Mix a5 lose 1o 1he area baing repaired a3
poeaible. Slabk Dowel Greut raquires only -9
additie n af waler.

. Use 4 quarts (348 L per 50 The, [22.7 kg). Place
the potakle watar inko the miding conlairer and
ther wihilé rnixing 209 e grot,

[

3. Sleb Drowel Groul czn b miwed InA merkar m e
of by uging a paddle atteched to a heavy duby
142" drill JeS0 rp.m.).

4. Mix for 2-2 minubes ta 3 lurnp-fre cansiglency.,
G, Do net relamper o awereater,

A pplication

Slab Dowel Srout complates tha slructaral
connacticn batween adjiasant slabs and 1z therefars
awery imporant par of the SuperSlek Systam®. It
iz B spacial pumpabls regid strength mix desiga for
filling an¢ connecting doweda and rust compleely
fill :he inverted dowetail slcts and dao the jeb thal
casl in wluue concrete normally does. And for it to
~gka the Super-Slab Sy=lem® viaba it must raach
strengls quickly ane g o as weell &3 cast-inplace
capcrete. ProSpec Slab Dowel Grout meats thess
stringent ragJirsmantzs minimizing cown time and
ingurmng durakility.

Plaes imirseghatety 2fter mixing werking the gro:t
firmly into the sidea a~d bottom of the cawity

elim nating air pockets and ins.nng bangd and
cavarage. PraSpec Skeb Dowel Grout car also be
olezed by pumping. Becadsa of the earky strength
gain The grour must be purnped rapidly o eveid
hawing the grout set-up in the pump or hosa. His
impertant ta pre-test inearing tat the teck nique

and equranent 13 satable fior the 1aak. Enatall the
Profpen Slab Dowal Grout by placing tha hose
nezzle in the back pet of each slah until graot
axneeds fram the por near the joint Continue
pumping umntil tha grout fills Lhe joint a5 spesded in
the For Miller instsllation draswinga. Afler asveral
alats hawve baen filad, maniler e grecd eyl 4
previously groted ports and add matzrial Be
required.

CAUTICN! Do nat drive on any freshly grouisd slsb
wilh any construction equipment o veizle url the
specified grout strength of 2600 pei {17.2 MPa; haz
been reached. Tode se may compromise tulure
offiziency of ¥3ad Iransfer besweaen alaba. Follow
installsfion instruclions as outlined by the Fart M lhker
Co. Inc. Supor Slab System® pertaining b precast
cancrete placement slak instelistion (510,695 000,

Cleanr Up

Llze water to clean ell tacls immedis!sly aiter usa.

:
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PRO SPEC

# BREAETE PR

SLAB DOWEL GROUT

Descption

Mrodpzc® Blab Dowsl
Groul 5 a nen-st-4k high
fapresaive airength.
nen-metalic grow usd

Fuatures

« (gt 2500 psi 17 24 WPa)

comprasaive Exrangth in 2 “durs

+ Wests ASTM G 323, Standan
Bpacification for Feckaged. Dry.

v Exce lant bond
v Resisls fraszedhaw danuye
+ High fud = caan b grampesd trough

| . 115" greutt Aole parla
for:i?;tlam pr&fabntc el Wery Repid Hardaning Cumenilious g M .
O pRvETeS e o Concree Regr |+ Gement hased o -
Man-shr ik ned 3 chemical songrle

v Nan-iet i

+ Bpesial mix design formuleted o
maet the requiremants of the Furt
Millar 6. Inc. 5.iper Slan Syatem®

+ Bracfically designed fo complemant  « Fill invertad dowvstal siols in piacast

precast concrete slak placament

Technleal Data

5lab3

Wiotking Time @ TI"F1"C)
30 min Jtes; purnpablf' foi &0 Mmin tes

5o TrighSTM G 18 @ 0 F{21"C]

Inifizl 5ef _ Appr. 35 min.
Firal sat Apaic, 40 min
Cnmpfﬂssnﬁe Stiengh AST C 1098 75 F (24°C)
2Faura 2 JDJ pi 17,2 MPa)
3 hours 4,003 p31127.5 MPa)
T 5200 s 6.0 M)
it B0 AT )
CBdwys 70T MR

Tesst Length Ghénge of Hardened Gemert Martar and
Corcrete ASTM C 822

Crange(ZBdays)  ASTWC B35 iuanent
Wiater sloiage 40,0480 i 10 0.15%)
hrsme  D0fimace iRy
" Difierentd 0.14% fmaw. 0.20%)
WBI.EHD

FEUT U

Froezs/ Thaw Test using 2' cubes).
Y DG Teat Method T01-13F502-6F

Misng watar ABisI0 ks,
Method of curing ?days @ 72°F, 0% RH
Testing rasuts usirg 4 NaCl soliion )
Sﬁ. NaCI snl.nun 0% NaCl scluton
Loss  Nokss o (weught Ha loss pumight
altar 26 palof 1000, dain of 143%)
je  Condiian of Conddlion o
spacimens. sight  specinens ne
syrface popping,  visible degradation
Hh

bl bosa fwigight
aain of 2.38%);
Gondition of
gpecimens £light
surfate popglng.

<%

Loss i 1035 fwaight gain

after 50 of 1.5:%): Condion

pycles  of 5o mens: slight
syrface ROpping,
0%

Tar wa.b sEinmt it zanchd L ol sweasan
13nenmz bz e oy s e el fied G



PRO SPEC

- SAHRETE SRA

SLAB DOWEL GROUT

Best Perormanci: Rafer ka
= [Dho ot re-ters per afer miking = Hot Wilgather = ACT 305 St ndan:} o H
v Do nod over water ar sdd ather Keep bagead Skab Dowel Wioattar Concreting
cements of additives Groutcoal. MucSlab Dowel . ey 506 Srandard 09 Cold
Grout uaing ies water to extend

» ldeal arnbierd, switace and Weather Cencreting

rmateral temparalures are inhe woiking tinye

range al 0%t 1609 F (5% 0 3ge - Gold Weathed:
£ for mixing and plasing. Do not wse antfreeze or

Ideal misad produci temperature gceleraors and koo Stk

a placement Is 65-70¢ F gaso gy, Dowsl Sroutwart, Lambine
where the initial settng time is e warmed repair matsrial with
A5 m nutes. Hed iempesaturss H17F (321 ] mivirng water

will shorten setting time, white

cold ‘emoaraturas will axtand

sedting Fime:

54 Iba. (22.7 kg) yielda spproxi~gtely 0.45 t° (7 m7)
B0 Ibs. (22,7 k) walendad with 50 1bs. {14 kgl of %" (10 mm) pea grevel yislds epproximadehy
065 ft* (10 m'")

+

Packaging

B0 Ibs. [22.F kg) maieturs reaialant bag

Keen n eaplny place unespased to sunhght and lighitty reseai conlaine:

Fhek Life

CINE v wrEn 31202 propety 1N origind urksenzd conlaincr

4 ELENDY

"R AL dR TR, |k



PRO SPEC

= ERKRETYLC EFA LI

SLAB DOWEL GROUT

KEEF QUT QF REALH OF with water, The wesating of lu~y prsblams. Avoid breathing
CHILOSEN AMD AMIMAL S glowes and =a‘sety qoogles is dust anag wear & respiratar in dusty
WARNING! recommended. areds.

Crordains Partiand cement and In casa af sye contact, eod Consull Matarial Safety Data
tilica sand. May iritate eves and EYEE Wil :g;hm water amd call Shest for fu-ther infonmation.

skin. e d contact wih eyes of prysician. DO NGT RUE EYES.
orolinged contact with skin. In e niet takes internally. Grystaling
Gaes of sontact, flush theraughly cilica sand may cause sorous

Inhelation: Remcve to fresh air Skin Contazt Washed exposed Ingestion: Immadately consult 2
Eye Tonlazi: lrigata aye with skin area wilh soap and welar; physician.

waler cr consult physiclan If cansult & physician f Iriaten

irrtation parsists. perEiEts.

TR A YA Wb RFARTY P20 EATSCF KL LFSTTISE Fonr 3 ST d70 W 0mons Tl 100 o 200 Tt kool o oed “Beowin 2w 2o od 10 Zppd 22 b A dody
Pabi: wid o sl Bt 278 2" iriired 4 anccd Ao o B rspleca aoe ceied o o e orh e deesnd ok i e B2 ezeclaer L e e o oeoeenarwl oo
LSS TS Thea veowriav S | ogydy ooy i o priombedloh rasd me ol 2odzo0 cLoRae 08" woddhod 2 W 30 el ol 2Am o) melioLBEE D el Ly TR Are- sl T i i 10 kel
Arrnbar dbaiend b bHE S srn Teilaane = ifane e P e piode T T 71 S0 T I op kT Tf e of TI Iui s E 21 e 2R r s, Aol b TR g 3 3w
1y unzen e ey W sl = oHezan sl - sz aernl B bania Aty s e nosemeer o1 1mn oA pelse s e Aeiarhe el JES5AL VAR 340 CH
M2 EYEY Bz o Ab.E -UH - WUSSo0LER L AL, HALER 1AL L a0 LIL IS S FHLTRL J55N D R0 D SRY KN Frozud anrz-nienme ase zooa 4w
Frmlatsap Foers orep A1 0 P T dAne AWAhe o w e dloroon o m e THA VR a3 s B ot o ke graan by B sl aieann n et il =
.2z M radeial on ' U oA O Inesn e Ap AR L 2reuk s e mer gle1= 1= rbing s F gnes by as T orn Seeeslopenan, Bl Sk has 3, 1eraed e pooun
Iothvee gl o b wa el by A e o e s A P FEAT IR IR SIS 1A PR R=RT R LIRS ST D T e 73T R
et RRAHTISE - F WSS T=ak Tef LI 0 SITYSEE S0F A FaRTal sk Lhl-O5k.

S lps i cag iz ek T liascele A Lotk e
B2 a2y Bl Dhailale B 2B S - A b 2010 Sl el s amal Mgl sl

R R EAIE
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= - BASF

The Chemical Company

APPENDIX D

Rock Stabikzation
Antror Tictacks
Foundation Anchors

314160

31 316800

MasterRoc® FLC 100

Powdered Additive for Cementitious Grouts

Formerly MEYCO Flowcable®

Description
MasterRoc FLC 100 s &
speciyl multicompenent
rheoplastic additive ussd
In cement-ased grouts to
racuce the medng water
requirements and groduse
a fiowable, pumpabie,
thixotropic, nan-sheink,
non-segragating, high-
strangth groct with any
1ype of portland cament,
MasterRoc FLC 100
acditive 15 ussd in grouts
for rock and ground
SOpon anvd stabization,
as weall as grout used for
tne protecticn of post-
tensicnad cables in
prestressad concrete and
for ful encapsuation of
tunnel and ming rock balts
and anchors.

Applications
Recommended for wse n:

& Neat cement or cement-
sand grouts for anchorning
applications in ock and
concrate

B Grouts used in tunnsling,
cans, mining or cther
geotechnical oparations

» Preplaced aggregate
gronting

® Centact and
consokdation grouting

Features

When used in the recommended applications, MasterRoc FLT 100 additive croducss &
Thixotropic grout with the folioming ungue propsrtiss:

B Low watsr-cement ratio
® Bigedwater control

B High-earky strangth'

B Leng potlite (open tirme)!
& High utmate strength’

' Thess paramatess ane depanaent L0 e (e of coment 156 0 he Grout

Benefits

8 Pumps and places more easily

& Shrinkaga-compensating

& Dense and compact, ensuring maximum protection of stesl mambars aganst compson
caused by aggressve agents

Performance Characteristics

Dosage: MastarRoc FLE 100 addtive 15 formulated 16 be used at a dosage n the ange of
2.5-6.0 bicwt { 2.5-6.0 kg/100 kg) of cementitious matena. Dosages may vary according to
apphcation and desired concrete properties, For dosages oulside the recommenced range,
contact your local sakes representative.

Mixing: MasterFioc FLC 100 additve should be undormiy distriuted m the mixng wates
when possidke befors tha other solids are added.

Product Notes

Measterfioc FLC 100 additve & not recommendad for precision groutng of machinery,
column Dases, #1¢.

MASTER®
»BUILDERS

SOLUTIONS
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MasterRoc FLC 100

Storage and Handling

Storage Temperature: MesterRoc FLC 100 additive shoud be
stored in unopened packaging in deaan. shekered, dry conditions
tetween 50 and 90 °F (10 and 32 “C).

Shedf Life: MasterRoc FLC 100 additve has a shalf Ife of
12 manths when propedy stored. Depanding an stormge
condtions, the shelf life may be greater than stated, Flaase
contact your iocal sakes represantative maardng sutabiity for
use it the shall e of MasterBoc FLC 10C additve has been
exoeeded,

Packaging

Magterfioe FLC 100 addive is suppied as a dry powdsr in 25
1o (11.4 kg moisture ragistant hags.

Related Documents
Safety Data Sheets: MasterRoc FLC 100 addtive,

Additional Information

Fer addibonal inlormation on MasterRoc FLC 100 additve,
contact youw kcal sales reprasentatve.

The Admixture Systems business of BASF's Construction
Chemicals division is the leading provider of salutions that
improve placement, pumping. finishing, appearance and
performance charactenstics of spacialty concrete used in
the ready-mixed, precast. manufactured concrete products,
underground construction and paving markets. For over
100 yaars we have offered relable products and Innovative
technologies, and through the Master Builders Solutions
brand, we are connected giobafly with experts from many
fields to provide sustainable solutions for the construction
industry.

Technical Data Sheet

Limited Warranty Notice

BASF warrants this product to be tree vom manulacturing
defects and to meet the lechnical properties an the current
Technical Data Guidz, Il used as drectec within shell ia.
Salisfactory results dzpend not coly on qualty products but
als0 upon marny factors beyond owr control, BASF MAKES
NG OTHER WARRANTY OR GUARANTEE, EXPRESS 08
BAPLIED, INCLUDING WASFRANTIES OF MERCHAN TARILITY
ORFTNESS FCR A PARTICLAAR PURPDSE WITHRESPECT
TO TS PROCUCTS. The sole and exclusive remedy of
Purchaser for any claim conceming ths prodet, incuding but
not limite 10, caims alegng breach of warranty, negligence,
sinct labiity o otherwiss, is shipment 10 purchases of produdt
equal to the amount of product that fals 1o mest the warrenty
or refund of the onging purchase prcs of product that
fals to meet this warranty, at the scle option of BASF. Any
cams concerning ths product must be received in writing
within ong (1) year from the date of snpmant and any claims
not presenied within that penod are watved by Purchaser,
BASF WILL NOT BE RESPONSIBLE FOR ANY SPECIAL,
INCIDENTAL, CONSEQUENTIAL |INCLUDING LOST PROFITS)
OR PUNITIVE DAMAGES OF ANY KIND,

Purchasar must determine the sutabiity of the products for the
intanced use @d assumes al isks and lsities in cornection
therawith, This information and all further technical schics are
based on BASF's present knowdadge and expanance. However,
BASF assumee no labdty for prosicing such information and
atvice includng the axtent 10 which such ormation and
advice may relate to existing thid panty Ineleciud property
nghts, especaly patent nghts, nor ehal any Bod relEionship
be created by o anss fom the proveon of such nformation
and advice. BASF resenves the right to make any changes
according to technoiogical progress or Turther davelopments.
The Purchaser of the Product(s) must 18t the productis) for
sutabdity for the intendsd applcation and purpose before
procseding wih a Wl application of the productis). Pedomance
al the product described herein should be verified by testing
and carnisc out by quaified expernts,

FMEYCO Fomcatie dacune Mavs Roc FLE 30 uavier 1he Masie Soters Soutonm oot ecowe Ot | 2013

€ BASE Clpodaton 2005 = 103 @ D05 GAT oy

BASF Corporation b ey Sonia
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APPENDIX E

PRO SPEC

BEDDING GROUT.

Description
ProSpece Bedding Grout is a non-shrink high compressive strength, non- metallic grout used for
placing prefabricated concrete pavements.

FEATURES:

» Over 3500 psi
compressive strength in 24 hours

* Special mix design formulated to
meet the requirements of the Fort
Miller Co. Inc. Super Slab Systeme

* Excellent bond

* Resists freeze/thaw damage

* High fluid — can be pumped through
1 1/4" grout hole ports

* Cement based, non-corrosive —
not a chemical concrete

* Non-metallice

USES:

« Ideal for bedding grout for precast concrete roadway panels,

Technical Data:
Compressive Strength ASTM C 109
1 day >3500 psi
7 days > 7000 psi
28 days >8000 psi
Flow (cone) ASTM C939
<30 Seconds

Mixing Requirements

Mixing Water 7 qts/35 Ib. bag (41.7%).

Water can be adjusted for +/- 5% based on ambient conditions and jobsite situations.
Curing Method ASTM C 1107

1. Mix as close to the area being repaired as possible. ProSpec Bedding Grout requires only the
addition of water.
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2. Use 7 quarts+/- 5% based on ambient conditions and jobsite situations to 35 Ibs. bag (41.7%)
Place the potable water into the mixing container and

then while mixing add the grout.

3. ProSpec Bedding Grout can be mixed in a mortar mixer

or by using a paddle attached to a heavy duty

1/2" drill (650 r.p.m.).

4. Mix for 2-3 minutes to a lump-free consistency.

5. Do not retemper or overwater.

Application: (Note: Always install ProSpec Slab Dowel Grout before Bedding Grout. Do not
drive on any slab with any construction equipment or vehicle until the Dowel Grout has

achieved 2,500 psi [17.2 mPa]. To do so may compromise future efficiency of load transfer
between slabs.)

ProSpec Bedding Grout is a special mix design formulated to meet the requirements of Bedding
Grout for use in the Fort Miller Co., Inc. Super Slab System. The purpose of bedding grout is to
fill any small voids that may exist between the slab and the prepared subgrade after the
"supergrading” process has been completed. Bedding grout is installed by pumping into the
bedding grout distribution system cast into the underside of each slab. Pump the grout into the
lowest of the two connected ports and keep pumping until grout exudes from the uphill port. The
bedding grout is very fluid, but the grout will take a short while to disperse beneath the slab, so
that the port will need to be refilled occasionally until the level ceases dropping in the port. The
refilling is easily accomplished by a laborer who tops off the ports from a pail, pouring the grout
directly into the port, or into plastic funnels provided by Fort Miller for this purpose. Continue with
the pumping of bedding grout into each distribution channel until all the channels in each slab
have been grouted. Leave the bedding grout level down 2" from the top of the slab (or remove
grout if required) and cap off with ProSpec Slab Dowel Grout.

For Super Slab Systems* installations, follow installation instructions as outlined by The Fort
Miller, Co. Inc. (518-695-5000; www.FortMiller.com).

*Patented system by The Fort Miller Co.

Clean up:
Use water to clean all tools immediately after use.

Best Performance:

Do not re-temper after mixing

* Do not over water or add other
cements or additives

*When grouting slab connectors the ProSpec Slab Dowel Grout may be driven on by construction
equipment and vehicles once it has achieved 2,500 psi (17.2mPa) regardless of the strength
achieved by the bedding grout.

* Ideal ambient, surface and
material temperatures are in the
range of 40° to 100° F (4° to 38°
C) for mixing and placing.

* Ideal mixed product temperature
at placement is 65-70° F (21° C),
where the initial setting time is

35 minutes. Hot temperatures

will shorten setting time, while
cold temperatures will extend
setting time

* Hot Weather:

Keep bagged ProSpec Bedding
Grout cool. Mix ProSpec Bedding
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Grout using ice water to extend

working time

* Cold Weather:

Do not use antifreeze or

accelerators and keep ProSpec Bedding
Grout warm. Combine

the warmed repair material with

90° F (32° C) mixing water

Refer to

» ACI 305 Standard on Hot
Weather Concreting

» ACI 306 Standard on Cold
Weather Concreting

Packaging:
35 Ib. bags

Yield:
35 Ib. bag = 0.41 Cubic Feet

Storage:
Keep in cool/dry place unexposed to sunlight and tightly reseal container.

Unit weight:
120 pounds per cubic foot.

Shelf Life:

One year when stored properly in original unopened container.

Keep in cool/dry place unexposed to sunlight and tightly reseal container.
35 Ibs. moisture resistant bag
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APPENDIX F

Equipment and Materials Required for Super-Slab® Installation
(Updated February 26, 2014) (Equipment by Fort Miller in BOLD)

Drilling and Anchoring Dowels

a. Dowel layout template (made from 2x4’s and plywood)

b. Standard layout tools — tape, spray paint, markers, etc.

c. Gang Drill (four drills) for dowel holes with adequate compressed air. Bits of correct
size for dowel diameter. Check epoxy installation instructions for size.

d. Gun for dowel epoxy injection. Air or battery-powered required for production jobs

Super-Grading

a. 3’ aluminum asphalt lutes or landscape rake for fine tuning the stone dust, square- and

round-point shovels, heavy-duty garden rakes, vibratory compactor, water source/system

for moistening stone dust

H.O.G. (supplied by Fort Miller) and gas to run it. 2 Nylon lifting straps.

Rails, Pin Straight Edge with shims (supplied by Fort Miller for setting rails)

HOG Rail gage ( 2x4 notched at correct location for wheelbase of HOG)

10’ magnesium straight edge for checking subgrade surface

Depth gage (supplied by Fort Miller) for checking subgrade surface

. Laser Slope Meter

etting Slabs

Crane and rigging for setting slabs. Rigging must be long enough for chain/sling angle to

exceed 60 degrees. Crane of adequate capacity. Provide means of adjusting sling length

so0 that slabs hang at approximate design cross-slope, ie, chains or extra shackles.

b. 2 tie off ropes, (4) 1 ¥4 bars, approximately 4’ long to be used for guiding slab into
position. Wrenches for tightening lifting brackets.

c. 4” X 4” high density plastic shims

d. Bond breaker (form oil or DOT-approved equal in sprayer) to be applied to edges of slabs
and dowels as required

Grouting (Equipment should be mounted on trucks and trailers for grout crew)

a.  Group pump/mixer of adequate capacity for mixing and pumping grout

b. 17 grout hose with appropriate connectors and fittings, approx. 25’ long, and one spare
hose. (Two additional sections required for bedding grout with volumetric pumps)

c. Grout nozzle to fit grout hose (first nozzle will be supplied by Fort Miller — 1” pipe
thread)

d. Batch-type pumps: Graduated plastic water pails for measuring grout water (available in
paint dept. of local hardware stores) and 6 EA (min.) five-gallon pails for measuring

e. Thermometer (infra red preferred) to measure grout water and powder temperature.

Heating system for mix water and slabs if cold weather work.

Great Stuff foam for grout dams at edge of slab and gloves for workmen

Pointing trowels, squeegees, brooms, and several five-gallon pails

ASTM (939 ¥ diameter flow cone to check flow rate

Grout testing equipment as required by Specification and/or Agency

Funnels for providing head to ensure dispersal of bedding grout

Water system of adequate capacity and pressure, min. of 2 spigots. VERY IMPORTANT!

50-gallon drums, or tub, for holding grout washwater

m. Adequate supply of cones to block construction traffic off grouted slabs during curing
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